Fermented fish sauces, including some made with crustaceans, comprise a significant portion of the dietary protein consumed in Southeast Asia (1) . The potential for improving the nutritional quality and shortening the processing time necessary to produce these sauces could be realized by developing controlled microbial fermentations using pure cultures of the appropriate microorganisms. To identify what these are, it would be necessary to survey the microflora of different fish sauces and determine microbial successions. The purpose of this study was to isolate and identify the microorganisms present in four different types of fish sauces at various stages of fermentation.
Fish sauces are generally prepared by mixing 3 parts of fish or crustacean with 1 part salt and allowing a natural fermentation to proceed for a period of from several months up to a year or longer. The liquid supernatant is then filtered and cured for 3 or more months before being used or bottled. Descriptions of some fish sauce processes have been published by Rao (6), Mackie et al. (4) , and Saisithi et al. (9) , but the specific microorganisms involved in these fermentations have received little attention. In the qualitative study reported here, 39 microorganisms representing 11 species of bacteria, one yeast, and three filamentous fungi were isolated and identified from four sauces: nampla, patis, koami, and ounago.
Representative samples of each product were inoculated directly (ca. 0.1 ml without dilution) onto replicate plates of marine agar (Difco), potato dextrose agar (BBL) containing 0.5% yeast extract, malt agar containing 10% malt extract, and brain heart infusion (BHI) agar (BBL), BHI + 5% NaCl, BHI + 10% NaCl, and BHI + 20% NaCl. Duplicate sets of plates were incubated aerobically in humidified incubators and anaerobically in Gas-Pak jars (BBL) containing hydrogen + carbon dioxide gas generator packs. Potato dextrose agar isolation plates were incubated at 25 C for 7 days to encourage the growth of yeasts and filamentous fungi; all other media were incubated at 30 C for 14 days. All morphologically distinct colonies were examined microscopically and pure cultures were isolated for identification. Gram stain reactions, catalase production, growth in broths containing several different concentrations of NaCl, ability to hydrolyze starch, casein, and gelatin, and to utilize glucose were determined for all isolates. Additional diagnostic tests were performed with specific groups, as necessary. Details of the methods used were described previously (10) . Bacterial isolates were identified following Bergey's Manual of Determinative Bacteriology (3), yeasts following the methods of van der Walt (12), and fungi following keys provided in appropriate references (7, 8, 13) .
Nampla is traditionally prepared in Thailand from small pelagic fishes (Stolephorus and Sardinella spp.) which are caught using purse seines. The catch is rarely refrigerated and 24 to 48 h may elapse before the fish are processed. In a standard fermentation, nampla is prepared by mixing 2 parts of fish with 1 part of marine salt and allowing the mixture to stand overnight. The fish are then placed in a large vat shoyu. This sauce is made by mixing 3 parts fish with 1 part salt and allowing a natural fermentation to take place for 6 months (1).
The koami contained one strain each of The occurrence of M. colpogenes and M. varians in the 1-month patis indicates the possible involvement of nonsporeforming microorganisms in the early stages of' some fish sauce fermentations but such organisms were not present in the 1-month nampla sample.
With the exception of the C. clausenii in the patis liquid, yeasts were not present in these samples of fermented sauces.
The samples of' koami and ounago represented products which had undergone extensive aging of' 2 and 4 years, respectively. The presence of B. cereus and B. megaterium in both products may suggest contamination from external sources, but it should be noted that these organisms were isolated from onefor more of the other sauces still undergoing fermentation and from other fermented seafoods as well (10) .
Since examination of the koami and ounago failed to show the presence of mycelium or other evidence of active fungal growth. the isolation of' fungi from these samples was probably due to contamination with spores during the aging process.
Additional studies are necessary to determine the specific microbial succession that occurs during the fermentation of' these and similar fermented food products. The chemical and physical characteristics of' the fermentative process and the successive changes which occur during fermentation should be determined. Such studies will provide the data necessary for optimizing these food fermentations to produce better products of improved nutritional quality.
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